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BJINAHUE HAHOPAZMEPHbBIX MOJIUP®PUKATOPOB HA TPOLHECC
OOPMUPOBAHMA ITOJIMAKPUJIIOHUTPUIIBHBIX BOJIOKOH

JI. A.IIEPBUHA", . A. BYIKVYTE, 5. 4. MUPOHYUK, 4. FO. PYIEHOK

Benopycckuii rocyaapcTBeHHbIH YHUBEPCUTET MUIIEBBIX U XMMUYECKUX TeXHOJOTUiH, np-T [lMuara, 3, 212027, r. Moruies, benapych

Lenvy pabombr — usyuenue IUAHUA HAHOPAZMEPHBIX MOOUDUKAMOPOE PASTULHOU XUMUYECKOU NPUPO-
0bl, 880OUMBIX 8 NPAOUTbHBIE PACMEOpbl mepconoaumepa akpuronumpuna (AH), memunaxpunama (MA) u 2-
akpunamuo-2-memuanponaucyio@oruciomot (AMIIC) 6 oumemungpopmamude, Ha ocobeHHOCmU npoyecca
Gopmuposanus 80I0KOH, NOMYUEHUe OAHHLIX, HEOOXOOUMBIX O OYEHKU BO3MONICHOCHU HOpMOBaHUs NO-
JUAKPULOHUMPUTILHBIX BOIOKOH CO CNEYUAbHBIMU CEOUCTEAMU.

Uszyuenvl peonoeuueckue ceoticmea npsaounvhuvix pacmeopos noaufAH—co—MA—co—AMIIC] & oume-
mungpopmamude ¢ 86e0eHHLIMU 6 HUX HAHOPASMEPHLIMU YACMUYAMU THEXHUYECKO20 Y2nepood Mapox
PowCarbon 5317F u PowCarbon 2419G; oxcuoa mumana (IV), oxcuda acenesa (Ill), epagenosoco nopow-
ka. Ilokazano, umo npadunbHble pacmeopsl, cooepiicawjue YKa3anuble HaHOYaACmuybl, He NPOSAGIAIOM AHO-
Manuu 6a3KOCHHBIX C80UICME 8 8blOPAHHBIX YCI08UAX IKChepumenma. OmmeueHo enuaHue nopsaoKa eedenus
KOMNOHeHmMo8 npu moouguxayuu pacmeopos noaufAH—co—MA—co—AMIIC] nanopasmeprvimu yacmuyamu
MEXHUYecK020 yenepood, ux KOIuvecmea Ha OUHaAMUYecKyio 653K0CHb NPSAOUIbHBIX dHcuoKocmel. B pe3yib-
mame y1bmpaseyKosol 06pabomKu OUHAMUYECKAS 853KOCHb MOOUDUYUDOBAHHBIX NPAOUTLHBIX PACBOPOS,
KaK npasuio, CHUICAemcsi.

Yemanoeneno enusnue nanopasmeprnuvix wacmuy na cnocobHocms K oegpopmayuu cmpyu npAOUIbHOU
HCUOKOCTNU (MAKCUMATLHYIO KPAMHOCb (UTLEPHO20 8bIMALUBAHUA), 0OPAZYIOWUXCA U3 Hee 2eb-800KOH
(MaKCcUManvHy0 KpamHocmo NAACMUPUKAYUOHHO20 GbIMASUGAHUSA) U 0JIOKOH HOCIE CYWKU (MAKCUMATIbHYIO
KpamHoCHy mMepMOOPUEHMAYUOHHO20 GblmAcueanus). Mukpockonuposanue nonepeunbix cpe3os 60J0KOH
NOKA3ano, Ymo ¢ pPOCMOM COOEPICAHUS HAHOPA3MEPHBIX HaACMUY MEXHUYECKo20 y2nepooa nposeisaemcs
MEeHOEeHYUSA K YBEeNUUEHUIO KOAUYeCmea nop, pacceusaroujux ceem, 6 nepu@eputinbix 001acmax Guiamenmos.

KiiroueBble cjI0Ba: COMONMMED, AKPUJIOHHUTPHI, METHJIAKPUIIAT, 2-aKpHIaMH[I-2-METHIPONaHCYyIb(HOKHUCIIOTA,
OPSAUIBHBIN PACTBOP, HAHOPA3MEPHBIE YaCTHIIbI, PEOJIOTHSI, BOJIOKHO, (HOPMOBAHHE.

INFLUENCE OF NANO-SIZED MODIFIERS ON THE FORMATION
PROCESS OF POLYACRYLONITRILE FIBERS

L. A. SHCHERBINA*, I. A. BUDKUTE, YA. CH. MIRONCHIK, YA. YU. RUDENOK

Belarusian State University of Food and Chemical Technologies, Schmidt Ave., 3, 212027, Mogilev, Belarus

The purpose of the work is to study the influence of nano-sized modifiers of various chemical natures in-
troduced into spinning solutions of acrylonitrile (AN), methyl acrylate (MA) and 2-acrylamide-2-
methylpropanesulfonic acid (AMPS) tercopolymer in dimethylformamide on the characteristics of the fiber
formation process; obtaining the data necessary to assess the possibility of spinning polyacrylonitrile fibers
with special properties.

The rheological properties of spinning solutions of poly[AN-co—MA-co-AMPS] in dimethylformamide
with introduced into them nano-sized particles of carbon black of the brands PowCarbon 5317F and Pow-
Carbon 2419G; titanium (1V) oxide, iron (111) oxide, graphene powder were studied. It has been shown that

* ABTOp, C KOTOPBIM CIIEJyeT BecTH nepernucky. E-mail: htvms@tut.by
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spinning solutions containing these nanoparticles do not exhibit anomalies in viscosity properties under the
selected experimental conditions. The influence of the order of introduction of components when modifying
poly[AN-co—-MA-co-AMPS] solutions with nano-sized technical carbon particles and their quantity on the
dynamic viscosity of spinning fluids was noted. As a result of ultrasonic treatment, the dynamic viscosity of
modified spinning solutions, as a rule, decreases.

The influence of nano-sized particles on the ability to deform a jet of spinning liquid (maximum ratio of
spun-drawing), gel fibers formed from it (maximum ratio of plasticization drawing) and fibers after drying
(maximum ratio of thermoorientation drawing) has been established. Microscopy of cross-sections of fibers
showed that with increasing content of nano-sized technical carbon particles, there is a tendency to increase
the number of light-scattering pores in the peripheral regions of the filaments.

Keywords: copolymer, acrylonitrile, methyl acrylate, 2-acrylamide-2-methylpropanesulfonic acid, spinning solu-

tion, nano-sized particles, rheology, fiber, spinning.
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